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Abstract
The experiment was conducted to evaluate the effect of temperature and relative
humidity on Tomato yellow leaf curl virus and whitefly population in sixteen tomato
varieties in Gazipur, during 2009-2010. The experiment was laid out in randomize
complete block design (RCBD) with three replications. The tomato varieties namely
Abhiruchi-06, Abhiruchi-10, Abhiruchi-11, Bankim, Chuanchu, Winner, Gautam,
Mongal, BARI Tomato-3, BARI Tomato-2, BARI Tomato-9, Raksha, Salamat, Tropic
green, Udayan and Diamond were used. Whitefly population was trapped by placing
yellow traps in the field during the season. Whitefly population (27.45-49.55) fluctuated
with the fluctuation of temperature (19.03"C -28.69"C) and relative humidity (73.357o87.907o). Temperature was significantly correlated and had pronounced effect on
whitefly population compared to relative humidity. Field spread of the disease was found
positive and signiflcantly correlated (R2 = 0.728) with whitefly population build up in
the field. Percent disease incidence varied from 16 to 297a while the highest incidence
was found on Mongol (297o) and the lowest was in Salamat (L57o). The hybrid Salamat
performed better against the prevailing environmental conditions.
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Introduction
The present status of tomato (Solanum
lycopersicum) as a vegetable crop is
encouraging for its nutritive value and
easy availability throughout the world
as well as in Bangladesh. Tomato
Yellow Leaf Curl Virus (TYLCV) is a
major problem for tomato growers over
recent years. In many cases yield loss

can be up to 907o (Gafni , 2003).
TYLCV may cause 90Vo reduction of
marketable yield if infected within 8
weeks after transplanting (Polston et
a1.2005). Whitefly transmitted Gemini
viruses cause over 40 diseases of
vegetables crops worldwide and cause
yield losses ranged from 22-1007o
(Brown and Bird, 1992). WhiteflY
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(Bemicia tabaci) is the only vector of
TYLCV which transmits the virus in a
persistent (circulative) manner
(Ghanim et al. 1998). Simple
correlation studies revealed positive
and significant association between

and whitefly
population, temperature and rainfall
(Borah and Borodoloi, 1998). In
Bangladesh TYLCV was first reported
by Akanda (1991). Rashid et al. (2001)
reported that Tomato yellow leaf curl
virus (TYLCV) is one of the most
damaging diseases of tomato in
Bangladesh. The present investigation
was done considering the increasing
economic importance of TYLCY there
disease incidence

need intensive research efforts focusing
environmental effect on TYLCV and

out resistant tomato
varieties as a tool of successful control
strategies.
whitefly to find

open nursery bed. The recommended
dose of compost and fertilizers were
mixed properly with the soil of the
nursery bed before sowing. The

seedlings of each variety were
transplanted in plots (3 m x 2 m) with
plot to plot distance of 0.5 m and block
to block distance of 1.0 m. The
seedlings were grown in a single row
where row to row distance was 70 cm
and plant to plant distance was 50 cm.
The design was RCBD having three
replications. The Tomato Yellow leaf

curl virus (TYLCV) was identified
based on field symptoms as described
by Akanda (1991), Alam (1995) and
Gupta (2000). The disease incidence
was recorded regularly throughout the
growing season to last harvest. The
percent disease incidence (PDI) was
calculated by the following formula:

PDI=Total number of plants infected /
Total number of plants counted x 100

Nlaterials and Methods
The field experiment was conducted at
the Research and Development farm of
Energy Pac Agro. Limited, Gazipur
during October 2009 to March 2010

Whitefly population was caught by
placing yellow traps in the field as
suggested by Moericke (L957). Three
yellow traps were placed in the
experimental field. The yellow traps

The

were placed near the border line of the
field in open clearly visible site. Then
half of yellow traps were filled with tap
water. About 2-3 drops of liquid trix
(liquid soap solution) were added to the
water. The liquid trix helped trapping
the whiteflies. The number of whiteflies
fallen on the traps were counted

with sixteen tomato variety.

varieties were Abhiruchi-06, Abhiruchi10, Abhiruchi-l Bankim, Chuanchu,

Winner, Gautam, Mongal, BARI
Tomato- 3, Raksha, BARI Tomato- 2,
BARI Tomato- 9,, Salamat, Tropic
green, Udayan and Diamond. Tomato
seedlings were raised in a well-drained

t
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everyday

at 9.0am to

10.0am.

Temperature data were recorded
everyday by using thermometer. The
thermometer was placed beside the
experimental field. Then average data
of fifteen days were taken to show
relationship with number of whitefly
population. Relative humidity was
measured by hygrometer and average
was used to show relationship with
number of whitefly population.

Results and Discussion

The temperature ranged from 19.03'C
28.69"C during the season. The
temperature became lower during

to

the early season and became mini'mirm
in January (27 ,45-41:12) then gradually
increase with , :.: the inereasing
temperature.r There found a pronouneed
effect of temperature on number of

whitefly population.

Whitefly

population,increased with the increased
temperatur€. i:During mid January
whitefly population gradually increased

with the

increase of prevailing
temperature. Borah and Borodolcii

( 1998) suggested that simple
correlation studies revealed a positive
and significant association of number
of whitefly population and temperature.

Whitefly population increased up to
November (2L.56"C-25.79"C) and 49.55 with the relative humidity ranged
reached minimum in December from 73.35%o to 89.907o (Figure 2).
(19.03'C-2A.23"C) and then gradually The relative humidity was minimum
,increase up to March (28.14"C- during November (73 .357o-7 4.507o)
28.69'C) (Figure 1). The number of then increased up to December
whitefly population ranged 27 .45 to (80.07o-84.307o) and reached lower
49.55 during the study period. There
was lower whitefly population during
\V-lLi

te
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again in January (76.767o) after that
there was a gradual increase during
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between temperature and prevalence of whitefly population in tomato field.

March (87 .50%o-87 .90Vo). The relative humidity. Borah and Borodoloi (1998)
humidity fluctuated during the early observed that disease incidence, white
season due to untimely rainfall. fly population and rainfall positively
Whitefly population fluctuated with the and significantly associated.
fluctuation of relative humidity. Infected plants showed the
Whitefly population increased with the characteristic symptoms of the TYLCV
increasing relative humidity but higher disease such as upward curling and
relative humidity decreased the cupping with or without marginal
whitefly population. During the mid chlorosis, smaller leaflets and general
January the number of whitefly (27 .45- stunting of plants (Akanda , L999).
41.L2) started increasing with the Incidence of TYLCV varied from 16 to
increasing relative humidity. The 297o depending on tomato varieties.
Population
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Figure 2. Relationship between relative humidity and whitefly population in tomato field.

results indicated that there was a highly
varying relative humidity throughout
the experimental period which affected
whitefly prevalence. The prevalence of
whitefly population was affected due to
fluctuation of relative humidity and

The highest incidence was found

whitefly
population showed irregular patterns of
association with the changing relative

(l6Vo), Abhiruchi-11 (20Vo), BARI
Tomato-2 (177o), BARI Tomato-9
(L97o),, Bankim (197o) and Raksha

thereby the number

of

297o

on Mongol and lowest in

Salamat
(I57o). Gautam (25%o) and Topic green
(26Vo) showed the statistically similar
TYLCV prevalence of Mongal (29%o).

Abhiruchi-6 (17%o), Abhiruchi-10
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(227o) showed similar performance to
Salamat (157o) (Figure 3). The percent
infection of TYLCV varied depending
on the varieties perhaps due to presence
of viruliferous whitefly during the

'u-r

t'oi

population build up and the number of
TYLCV infected plants in tomato field
(Figure. 4). The equation was Y =
1.695x - 38.13 (R2 = 0.728), where the
R2 value was high and there was strong
a
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Figure 3: TYLCV incidence on sixteen tomato varieties under field condition.

season. By feeding on infected plant
whitefly acquired the virus and while
feeding on healthy plant it immediately
left the infective particle of the virus
into the plant. Verma et al. (1989) stated
that the incidence of TYLCV on tomato
was directly related to the population
density of the vector. Mansur and AlMusa (L992) reported that a single
whitefly was able to transmit the virus.
The minimum acquisition and the
inoculation feeding period were 60 and
30 minute, respectively, and the latent
period was 1ldays.

A

quadratic polynomial relationship
was obtained between the whitefly

relationship between number of
whitefly population and percent
infected plant. The R2 value indicates
that about72.807o infected plants could
be explained by the whitefly population
and percent infected plant increased

with the increase of whitefly
population. Number of whitefly

population (27.45-49.55) fluctuated
during the season while the number of

infected plants

(II.59%o-52.61%o)

showed increasing trend. Perhaps
fluctuation of whitefly population
depended on prevailing temperature
and relative humidity. But some cases it
did not significantly varied which might

be due to the absence of viruliferous
whitefly population (Figure 4). Aboul-

Ata et al. (2000) studied

some

epidemiological aspects of TYLCV in
the field. They claimed that TYLCV

intensity

is

related

to proportion of

study revealed that the presence of
increased number of whitefly is
responsible for the increase of TYLCV
infected plants in the tomato field with
few exceptions. Temperature and
relative humidity left a considerable
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Figure 4. Relationship between whitefly population and TYLCV infected tomato plants under field condition.

viruliferous whitefly rather than total
number of whitefly. Ioannou and
Iordanou (1985) observed great
seasonal variations in disease

effect on TYLCV and whitefly

development, corresponding closely to
fluctuations in the population density of

significantly. The percent disease
incidence was highly positively

Bemisia tabaci. Adult whitefly
populations were monitored with a

population. In case of temperature the

number

of whitefly

population and

percent disease infected plants varied

correlated with the whitefly population.
The hybrid Salamat (157o), Abhiruchi-

specially designed yellow sticky trap, 10 (167o), Abhiruchi-6 (L7 7o) and
or by direct counts on leaves. Gupta BARI Tomato-2 (I77o) were less
(2000) found positive and signiflcant infected while Gautam (257o),, Topic
corelation between number of whitefly
and spread of TYLCV.

The results obtained

in the present

green (26Vo) and Mongal (297o) were
highly infected tomato varieties in the
prevailing environmental conditions.
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transmitted geminiviruses and
associated disorders in the
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